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Note: Thepaneldiscussionconsistedof an introductionby the facilitatorfollowed by an unstructured
interchangeof commentsmoderatedby thefacilitator.The introductionandmostof the unstructureddis-
cussionare reproducedbelow; thesecommentshavebeeneditedandsomewhatrewritten for clarity and
brevity (also for this reasonwe havenot reproducedthe introductorycommentsmadeby thefacilitator
abouteachpanelmember; ~. ~thereaaeris reierred iu tueOFFIUVAIaL~ ~ ..~,.

of eachpanelist)butwe havetried our bestto leaveintact theideasandasmuchof theoriginal language
aspossible.Subsequentto the discussion,panelistKen Oulcalt submittedsomeadditional commentsin
writing which wereintendedto clarify andamplify on his verbalstatements.Ken’s written commentsare
appended.Writtencommentswerealsosolicitedfrom theaudience.DaleWade(U.S. ForestServiceSouth-
eastForestExperimentStationat Dry Branch,Georgia),submittedcommentsin responseto this request
andhis commentsareappended.

INTRODUCTION

JeffGlitzenstein:

If I mayhaveeveryone’sattention,we will try
to get started.I mustsay that I am gratified to see
such a large audiencethis early on a Saturday
morning,and 1 think this atteststo the importance
of the topic we will be discussing.Thankyou all
for attending.

As you have already heard from several
speakersat thisconference,longleafpineforestsare
distinguishedby diverseherbaceousdominated
understoryplant communitiesand associatedani-

mal communitieswhich arevery difficult to replace
oncethey havebeeneliminated. You havealso
heardseveralspeakersreferto thefact thatpinesil-
viculture the way it is now widely practiced
throughoutthesoutheasternUnitedStatesappears
to constitutea seriousthreat to remainingintact
understoryplantandanimal communities.The fol-
lowing quotationfrom Noss(1989)succinctlysum-
marizestheconcernsfelt by manyecologists.Reed
says,“Today scientificsilviculture createssmaller,
cleanerclearcuts,which are intensivelysite-pre-
pared through chopping,discing and often bed-
ding. Pinesareartificially regenerated,and the
ground,now largelydevoid of wiregrassandother
plantsnative tothesiteis takenoverby weeds.”
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Now, Noss’ statementmay speakto the con-
cernsof many ecologists,but it is certainly not a
viewpoint which is universally held amongscien-
tists. In fact, many wildlife biologistsandforesters
havequite a different opinion about the effect of
intensive silviculture on groundcoverplant and
animal communities.For example,Lewis et al.
(1 988a)statethat “it appearsthat neithersiteprepa-
ration, burning nor proper grazing has an ex-
tremely harmful or longlastingeffect on woody
and ]ierbacCou~~ ;ii~~

per they conclude, “Theseresultsshow that com-
montimber managementandgrazingpracticesdo
not decreasespeciesdiversity. This knowledgeal-
leviatesmuch of theconcernaboutenvironmental
degradation”(Lewiset al. 1988b).

In organizing this paneldiscussion,my pur-
poseis not to promotefortherdivisivenessbetween
ecologistsandforesters.Rather,my intention is to
promotea fair and open—mindeddiscussionwith
thefollowing threegoalsin mind. First, to seeif we
can at least agreeon what preciselythe effectsof
intensivesilviculture really areon understoryplant
and animal communities. I think such agreement
is critical for foresterswhosejob it is to regenerate
pinetrees,butwho would like to do sowhile do-
ing as little damageas possibleto other compo-
nents of the ecosystem.Secondly, it is a high
pr~‘-—‘ ~ r,,rr___ _____________

is inadequateto help makeinformed judgements
abouteffectsof timber management,andto moti-
x’atesomeof you in theaudienceto go outandcol-
lect the dataweneed.And finally, we needto take
the information we now haveandto makethebest
recommendationsthat wecan about how we can
properly managethe longleafpine ecosystemfor
maintenanceof naturalspeciesdiversity, while pos-
sibly alsocontinuingto growand harvesttimber.

BeforeI introduceour panelandbeginthedis-
cussion,I would like to takea few more minutes
to review what exactly we meanwhen we talk
aboutconventionalsilviculture in thesoutheastern
UnitedStates.This reviewwill probablyboremost
of you forestersin the audiencewho know a lot
moreabout this topic than I do. Ilowevel!, I think
it is importantfor ecologistsand conservationists
to understandwhat silviculture consistsof if they
areto folly understandtheissuesthat we aredeal-
ing with.

Agood placeto startis withcuttingof thepine
canopy. Typically, this is done in relatively large
blocks,30 to 100 acreclearcuts.Undoubtedly,this
patternof cutting is unnaturaland may poseseri-
ousproblemsfor red-cockadedwoodpeckersand

otheranimals.However,I think that from theper-
spective of understory plant communities
clearcuttingis oneof the leastseriousof thevari-
ousthreatsthatmay be posedby silvicultural ac-
tivities.

After the canopytreesarecut, the next step
is to reducecompetition from the groundcover
vegeiatioWbeforeplanting the next cropof pine
seedlings.Thereare threemajor waysthis canbe

.-.1;~b~A Pir~t of ~Il thprp i~ of coursefire,
which is themostnaturalform of sitepreparation.
Theothertwo methodsaremechanicalsiteprepa-
ration and chemicalsitepreparation.Mechanical
sitepreparationinvolvestheuseof heavymachin-
ery to physically disrupt the ground cover and
roots of ground cover vegetation.An important
thing for ecologiststo realizeis that not all forms
of mechanicalsite preparationare equivalent.
There are quite a numberof different methods,
many of which varyrathersubstantiallyin these-
verity of thedisturbancethat is administeredto the
understory.GeorgeBengston,in his talk yesterday,
mentionedbracke-mounding,which is oneof the
leastsevereformsof sitepreparation.Roller chop-
ping is a moreseveretreatment,anddiscing,bed-
dingandwindrowingconstitutedisturbanceseven
moreseverethanroller chopping.KenOutcalt,one
of our panelistswho is aprofessionalforester,may
want to discussthesetreatmentsin moredetail,
but the major takehomemessageI want to jeave
you with is that thesetreatmentsvarysubstantially
andmay havevery different effectson plantand
animal communities.

As you might imagine,the effectsof chemi-
cal site preparationare probably very different
from thoseof mechanicalsitepreparation.I have
toadmit that I do notknow verymuch aboutthese
effects,but wearevery lucky to haveon our panel
NealWilkins, a graduatestudentat theUniversity
of Florida, who is working on a doctoraldisserta-
tion on this subject,andhe will beableto contrib-
ute a good deal more to our discussionof this
subject.

After the use of sitepreparationto reduce
competingvegetation,thenext stepisto plant the
seedlings.Thiscanbe doneby hand,a technique
which obviously involves a minimum of distur-
bance.However,often the seedlingsareplanted
mechanicallyusing devicessuchas the V-blade
planterwhich cancausea certain amountof ad-
ditional soil disturbance.However,I thinkThatdis-
turbancecausedby planting is generallyrather
minor whencomparedto the disturbanceassoci-
atedwith, at least,mechanicalsitepreparation.
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OPENDISCUSSIONAfter theseedlingsareplantedthey of course
begin to grow..andwithin ten yearsor sothey be-
gin to form a relativelyclosedcanopywherelight
reachingthe ground is substantiallyreduced.An
advantagetoplantinglongleafpineoverotherspe-
ciesof pinesis that,evenas a sapling,longleafhas
amoreopencanopy,permittingmorelight toreach
the understory.Perhapsevenmore importantly,
longleafcanbeburnedat a youngerage,which re-

‘~‘~ ninesand alsohelps
to check the developmentof hardwoodtreesand
otherwoodyplants.If burning doesnotoccursoon
enough,a densestand will develop,after which
thereis probably not too much hopefor the con-
tinued persistenceof a naturalgroundcoverplant
community.

This brief review of silvicultural methodsis
meantto convinceyou that understandinghow
and especiallywhy natural communitiesare al-
teredby silvicultural methodsis nota simpleques-
tion. Since there are several stages in the
silvicultural processwhich maypotentiallyhavean
importanteffect, I havetried to divide up the po-
tentialdiscussiontopicsinto anumberof questions
relatedto thesedifferentstagesin thesilvicultural
process(Table 1). The first questionis: “How does
mechanicalsitepreparationaffect plantandanimal
communitiesin thelongleafpine understory?Are
theredifferencesin effects ot difterent kinds of
treatments?”.I know that Dennis1-lardin is eager
to startthediscussionon this question.Dennis?

DennisHardin:

1 would like to makethreepointsat the out-
set.Thefirst is that whatevertheestimateis for re-
maining acreageof longleaf pine forestsin the
Southeast(A numberof conferenceparticipants
noted that the areaoccupiedby iongleaf pinea~

~ ~ ~n~a1Ifraction.probablyabout5%
or less,of theoriginal rangeof this foresttype.),the
estimatefor suchforestswith intact groundcover
is probablysubstantiallylessthan that.My second
point is that thereis a differencein how public and
private longleafpine land is managed.Manage-
rnentof mostpublic land,andI amspeakinghere
in particularaboutNational Forests,StateForests,
Wildlife ManagementAreas,Departmentof De-
fense lands,and other landsmanagedunder the
conceptof multiple use,is perhapsdriven less by
biology, or ecology,or anorientation to ecosystem
management,thanit is by politics, economicsand
social policy. This is perhapsshifting abit, but it is
thekind of realitywehaveto remember.

I would like to spenda little more time talk-
ing about my third point than I haveabout the
other two. First, I want to read a quote,andthen
talk aboutit for aminuteor two.

Table1.

DISCUSSIONTOPICS

1. How doesmechanicalsitepreparationaffect plant and animal communitiesin the longleafpine

understory?

a) Are theredifferencesin effectsof differentkinds of treatments?

2. What aretheeffectsof chemicalsitepreparationon plantandanimalcommunities?

3. How doesmechanicalor chemicalsite preparationaffect populationsof rare, local, or threatened
species.

4. Do plantandanimalcommunitiesrecoverfrom site preparationwith timeafterdisturbance?

5. What are the effects of different densities of planted pines on understoryplant and animal
communities?

6. How doesmanagementof the plantedpinestandinfluencerecoveryof the originalvegetationand
persistenceof rarespecies?

7. Canor shouldsilviculturecoexistwith understoryplantand animal communitiesin the longieaf
pineforest? If so,canwe devisesilviculturalmethodsto achievethis goal,andwhatare they?
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“Both plantspeciesrichnessanddiversity were
increasedby forestoperations,andbothremained
at a level abovethat of the naturalstand for two
years following the planting” (Condeet al. 1983).

1 am just going to saya few thingsabout the
first few yearsof this study,andthenKen or Neal
is going to saysomethingaboutlater studies.The
studywasconductedby IMPAC, which standsfor
the IntensiveManagementPradicesAssessment

a cooperativeeffort betweenthe University of
Florida, the ForestServiceand theforest industry.
TheCenteris evaluatingtheeffectsof intensivefor-
est managementpractices,suchasclearcutharvest-
ing, site preparationand plantingon an array of
forest resourcesincluding water, understoryveg-
etation,soil and wildlife, for the major site types
of slashpine forests.The objectiveof the work is
to provide inforn~ation to land managersfor im-
proving the forestresourceandto assistregulatory
agenciesin preventingenvironmentaldegradation.
I am discussingthis particularstudy becausethe
studysite wasa longleafpine-slashpinesitewith
a representativelongleafpine understory.1 want
first to briefly review thestudyand thenexamine
theconclusionand whatit really means.

Thestudysiteis a67 ha watershedin Bradford
county; FL containing CoastalPlain flatwoods,
pinelandsandswamps.The areawas frequently
burnedand heavilygrazeduntil 1938whenit was
boughtby ContainerCorporationof America. The
canopyvegetationin the pine forest is predomi-
nantly slashpine,with occasionallongleafandlau-
rel oak.The understoryis dominatedby gallberry
and saw palmetto.The restof the site is a mixed
pine-hardwoodswamp with slash pine,cypress,
loblolly bay,blackgumandsweetbay.Prior to treat-
ment in 1977,vegetationcoverandfrequencywere
sampledby line interceptmethods.Biomasswas
alsosampled.BetweenDecemberof 1978and No-
vemberof 1979 the pinelandswereclearcut,har-
vested,site preparedand machineplanted.Site
preparationinvolved doubleroller-choppingand
harrowing, methodswhich wereconsideredrela-
tively non-destructiveto the residualvegetation
andsoil.Vegetationwasresampledin thesummers
of I9SOand1981.

A few results from the studyareasfollows:
Woody cover was reducedfrom 151% of surface
areato 26% two yearsafter plantingand woody
biomasswas alsoreducedan order of magnitude.
Herbaceouscoverincreasedfrom 47% to 50%(I’m
notsureif thiswasstatisticallysignificant)andher-
baceousbiomassincreasedanorderof magnitude.

Prior to treatment69 specieswerefound on the
transects,and afterwardstherewere74. Thecon-
clusionseemedto be thatbothplant speciesrich-
nessand diversity were increasedby forest
operationsandremainedabovepretreatmentlev-
els forat leastthenexttwo years.Thereason1 want
to highlight this conclusionis that it has been
shownto meon numerousoccasionsto illustrate
how this method of silviculture benefitsthe
groundcoverby increasingspeciesdiversity.

WhatI would like topresenttoyou now is my
attempt to takeacloserlook at someof theresults
of this study. This is not really rigorousresearch,
but whatI did wasto go throughmy plantmanu-
als and floras to find out what I could aboutthe
speciesencounteredin thestudy. In doingthissur-
vey, I wasparticularly interestedin comparing
characteristicsof thosespecieswhich decreasedor
disappearedasa result of the treatmentand those
which increasedgreatly. If you look at thenumbers,
therewere 13 speciesthat wereeliminatedby the
treatmentand were still gone from the site two
yearsafterwards.Someof theseweretrees(for ex-
ampleGordonia,Magnolia) and shrubs(Rlrododen-
dron, Befaria racemosa, ltea virginica); otherswere
herbaceousspeciessuch as Lycopodiuin,Cteniumn,
Sorglrastrwn, Lilliu,n, Sabalia, Eupliorbia, and Viola.
Of this list of 13 species,onlyoneof thespecieswas
associatedwith disturbedsites.On theotherhand,
of the 50 new species(that is, speciessampledior
thefirst timeafterthetreatment)24 (theseincluded
specieslike I-lypericums,Asters,Eupatoriurns,and
Rimsradicai,s) aredescribedin manualsandfloras
ascharacteristicof disturbedsitessuchasditches,
spoil mounds,old fields andborrowpits.In other
words,manyof thesenewly invadingspeciescould
bestbe describedasweeds.Thisbringsup another
problemwith studiesof groundcovervegetation,
in addition to thosediscussedby DonnaStreng
yesterday,and that is the problem of coming to
conclusionsthat areperhapsnotwarrantedby the
data,orof leavingit to thereaderto lookcarefully
at the conclusionsto seewhat exactlytheymean.
The Bradford Watershedstudyis a good example
of this particularproblem.Thoughthe conclusion
that intensivesilviculture increasedspeciesdiver.
sity wascorrectfrom a limited technicalviewpoint,
this conclusiondid not tell the whole story about
thekindsof changeswhich weregoingon in these
plantcommunities.

In concluding,I would like to briefly comment
on Ken’s posterat this conference,andhewill have
achanceto straightenme out if I get this wrong.
In brief, Ken’s posterdescribesastudywherethe
conclusionwasthat sitepreparation,properlyap-
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plied,will notcausea significant longterm reduc-
tion in wiregrasson sandhillsites.This is astudy
thatwasstartedmanyyearsagothat Kenisfollow-
ing up on, sothat hedid not participatein thede-
sign of the experiment.Thus,we can’t blamehim
for a seriousproblemin the designof this study,
which is that thecontrol for the experimentwas
long-termwinter burning,a treatmentwhich may
itself causeunnaturalchangesin vegetationcom-

JeffGlitzenstein:

Ken, would you like to saysomethingfurther
abouttheBradfordstudy?

Ken Outcalt:

I would like to say first of all that althoughI
am a memberof IMPAC, andhavebeen for ap-
proximatelytenyears,I haveneverreallybeensig-
nificantly involved with thestudythatDenniswas
referringto, althoughI havelookedat thedataand
haveraisedquestionsverymuchlike theonesDen-
nis wasasking.

cies diversity, as measuredby diversity indices,
wasgreaterfollowing thesilvicultural treatments,
that they did not get back the samekind of com-
munity that wastherebeforethe sitewastreated.
However,whenI tried to communicatethis ideato
resourcemanagers1 got theseblank stares.I don’t
think they really understandwhat we are talking
about,andmaybewe needto do abetterjob of ex-
plaining to them whatexactlywe meanwhenwe
talk aboutmaintainingthe biological diversity of
a community. I agreethat we needto talk about
morethan thenumberof speciesout there,andthis
is especiallytrue of beddedsitesbecauseyou can
permanentlychangethecomplexof species.I know
Nealhasbeenworking on this study,so I will let
him makesomecommentsif hewantsto.

NealWilkins:

I think everyoneagreesthat the scientific lit-
eraturecanbe misusedand anyonecan takea set
of numbersand just about turn it into anything
they wantto. I mustsay,however,that thereseems
to be someconfusionabout the Bradford Water-
shedstudyandwhat it wastrying to accomplish.
Theintent wasto examinetheecologicalprocesses

following extremesite disturbanceincluding a
number of different mechanicalsite preparation
treatmentsstackedone on top of the other. The
studywasnot intendedasarestorationstudyand
I think arguingaboutwhetheralphadiversity went
down or alpha diversity went up is not construc-
tive at this point in time. I think it would bemore
fruitful if we could learn somethingfrom these
studiesabout the techniquesthat wereusedand
how wecanmakeuseof them to practiceour craft
asecologiststo restorelongleafpineecosystems.

Now I would like to saysomethingelsethat I
have beenwaiting to say for two days.Foresters,
in the true and pure senseof the profession,are
ecologistsand they areconservationists.I would
hopethat thoseof uswho call ourselvesforesters
and thoseof uswho call ourselvesecologistsand
conservationistswould all realizethis and then
possiblywewould haveabetterchanceof finding
somecommonground.

As far as theBradford Watershedstudy,I think
it canbeput to rest,becauseuponrigorousexami-
nation wewill find that it doesn’treallyhavemany
implications for managementof native longleaf
pine ecosystems.

bruce Means:

I havea coupleof points to makeaboutsome
of thethings that weresaidby Jeff. Oneis thatJeff
said somethingaboutclearcutsbeingno largerthan
100 acres. Let’s keepin mind that we are talking
aboutprivatelandsas well as public lands.On pri-
vatelandsI think we all know of exampleswhere
clearcutshaveexceededhundredsof acres.in fact,
in north Florida if you take1-10 all the way over
to Fort Walton Beachyou will find that thereare
literally tensof thousandsof acresof sandhillhabi-
tat that havebeenaltered in this way. Another
problem,and this brings me to my secondpoint,
is thatmany of theseforestswhich wereoriginally
longleafforestshavebeenreplantedto “off-site”
species.At first it wasslashpine,and it is true that
slash pine doeshavemore canopyclosure than
longleaf.Herein the Floridapanhandle,however,
it has recently becomethe pra1cticeto plant sand
pine. Now sandpine inland from thecoastmore
than five miles is certainlynot the naturalcondi-
tion andsandpineis much worseeventhanslash
pine in restrictinglight from reachingthe under-
story. We now havetensof thousandsof acresin
which thecanopywill shortly be sotightly closed
that therewill be virtually no diversity to the
groundcoverof eitherplantsor animals.
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Next l’d like to speakgenerallyaboutthedif-
ferent typesof diversity and try to considerwhat
has been doneand what should be done about
maintainingdiversity on severaldifferent scales.
Ecologistshavebasicallythoughtof biodiversityin
threeways:First is within habitatdiversity, which
is what we havebeen talking aboutsofar in this
discussion.Thatis, wehavebeenconsideringthe
questionof whathappensto speciesrichnesson a
sitewhich is badly disturbed,andwe canrefer to

old paperwhich I would like us all to remember
waspublishedby PooleandPlummer(1961).This
paper was cited extensivelyby Clewell when he
studiedthe ApalachicolaNational Forest. Essen-
tially, what PooleandPlummer(1961)did was to
resample a site which had beensurveyedby
RolandHarperin 1906.Thiswas in a wet savanna
situation,probablyincludinglongleafandslashin
a seepagesavannaenvironment.They found that
by 1961 approximately100 specieswhich had not
beenfound by Harperhadinvadedthe site,prob-
ably as a result of changesin drainageor grazing.
Furthermore,therewere about 50 speciesthat
Harperhadrecordedwhich hadbeentotally elimi-
nated, things like pitcherplants (Sarraceninspp.),
sundews(Droseraspp.),Gernrdias,Asters,Corcopsis
and others.This is anotherexampleof what we
havetalkedaboutalready,that is, the alterationof
within habitat diversity,but intensivesilviculture
can also influence two other types of diversity
which I would alsolike to mentionbriefly.

Let’s startwith betweenhabitatdiversity. ln
North Florida, we havemany examplesof where
the xeric turkey-oak dominated,gophertortoise
type of longleafpine habitat gradesvery quickly
into a mesic type of longleaf pineforest which is
very differentin its plant speciescomposition.At
lower elevations,the mesic pine forest may then
gradeinto a seepagesavannawith a naturalslash
pine canopyandtheninto anevergreenshrubbog
or a cypress-tupeloswamp. 1-lere in panhandle
Florida, particularly in the coastal lowlands, it is
not uncommonfor this entire transect,from the
highestsandhill habitat to the wetlands,to occur
over a changein elevationof five to ten feetand
over a horizontal transectof a couple of hundred
feet. Locally, examplesof this sort of vegetation
gradientcan be found in the St. Marks National
Wildlife Refugeand in the ApalachicolaNational
Forest,and throughoutpanhandleFlorida. This
highturnoverof differentplantandassociatedani-
mal communitiesalong a short elevationalgradi-
ent is what ecologistsrefer to as high between
habitator betadiversity.

In my opinion, intensive silviculture is as
much of a threatto this high between-habitatdi-
versity as it is to high within-habitat diversity. I
know of many exampleswhere mechanicalsite
preparationhas proceededfrom the turkey oak
communityright downthroughthetransectof dif-
ferenthabitattypessothat eventheupperpartsof
wetland habitatshavebeenbedded.Therearealso
exampleson the National Forestwheresomelow
lying, but never-the-lessoak dominated,commu-
ni~ies have heengrosslyalteredby beddingor
discing.After the pinesareplantedwhathasessen-
tially happenedis that what wasformerly a rich
gradientwith a large amount of between-habitat
diversity hasbeenconvertedintoa monocultureof
plantedpineswith verylittle differencein species
compositionfrom one endof the elevationalgra-
dient to the other. I don’t think this practiceof
eliminating the wholegradientis asfrequentnow
asit usedto be, and I hopethat in the futurewe
cando awaywith it entirely.

Finally, thereis onemoretypeof diversity that
can and should be considered.I should say first
that I know of no studiesthat haveconsideredthe
effectsof site preparationon the sort of between-
habitat diversity that we havejust beentalking
about,and thereareonly a few studiesthathave
lookedat effectson within habitatdiversity.As far
as I am aware,therearealsono studieson theef-
fects01 silvicuiture on region-wideor gammaui-
versity,which is thelast typeof biological diversity
I wantedto mention. As many peopleareaware,
andthis hasbeenemphasizedagainat thisconfer-
ence,thereis a large differencein groundcover
vegetationcompositionfrom differentpartsof the
rangeof longleafpine.For example,perhapsonly
50% of the speciesthat occur in thewesternGulf
Coast,that is, in Texasandpartsof Louisianawest
of the MississippiRiver, also occur this far to the
east.My point is that by converting longleaf
pinelandsfrom Texasand longleafpinelandsfrom
North Florida and longleaf pinelandsfrom the
Carolinasto intensivelysitepreparedstandsweare
losing not only the local within habitat andbe-
tweenhabitatdiversity from thoseareas,but also
thediversity of differenttypesof speciesandcorn-
mnunitiesfound in different partsof the longleaf
pine forest from throughout the CoastalPlain.
Ratherthana rich mosaicof different typesof
longleafpinegroundcovercommunities,eachchar-
acteristicof a differentregionas well asa different
local habitat,we may beleft with a homogenized
flora composedmostly of widely dispersedweedy
Species.
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JoanWalker:

I would like to makesome mentionof the
Bradford Watershedstudyjust onemoretime, and
I know why Dennismentionedit, becausewhen 1
startedworking with theForestServiceI hadthree
different silviculturalists comeinto my office to
show me a copy of this studyand to tell me that
mechanicalsitepreparationwasOK. Thiswasat a
timewhenuloolversiLy ~cW

sueand very few peoplereally understoodwhat
it meant.And I just want to say that if you arein a
positionas a foresteror an ecologistor a conser-
vationist,don’t show that paperto thepersonwho
succeedsme and useit to defendmechanicalsite
preparation.

I guesswhat I would like to do is to returnto
the questionthat Jeffposedabout the differences
in effects of different kinds of site preparation
methodsandthefactorsthatmay influencethe im-
pactsthat thesemethodsmay haveon plant com-
munities.I think Brucedid a nicejob of expanding
a little on the kinds of effects that might be mea-
sured,especiallyin his commentsabouthow our
concernsabouteffectson thecommunitylevel may
applyalso to the landscapeand regionallevels. 1
think that onestrategyfor maintainingregional

— _____ (a-

local levelsof diversity at somethinglike the pre-
treatmentlevel.

Whenwe considerthe effectsof siteprepara-
tion, 1 think we needto get back to basicsand re-
memberwhatsitepreparationwasdesignedto do,
andthat is to control the abundanceof competing
plant species.For example,it clearly statesin the
vegetationmanagementHIS written for region8,
that is, the National ForestService’ssouthernre-
gion, that “herbicidesweremadeto kill plants”.
That is a verystraightforwardsentence.In a simi-
lar sense,mechanicalforms of site preparation
werealso devisedtocontrol competingvegetation
to a certain extent.The actual impact that these
methodscanhaveon plantsvariesnot only with
thesitepreparationmethoditself, butalsowith the
characteristicsof eachplant species.Characteristics
suchasplant longevity,growth-form,habitat,ease
of seedlingestablishment,and whether the plant
reproducessexually or asexuallyby rhizomesor
tillers can all help to determinehow a plantspe-
cieswill respondto aparticulartypeof siteprepa-
ration.And it is also important to rememberthat,
just as effectsof a particularsitepreparationtreat-
ment mayvaryamongplant species,the effectsof
that treatmentmay also differ greatly depending

on the habitat in which the treatmentis applied.
Forexample,1 haveobservedthat roller-chopping
may be less destructiveon dry sitesthanon wet
sites.And I think this may be onecriteria we can
use whenmaking decisionsaboutwhetheror not
to allow the useof sitepreparationundercertain
conditions.

Before we entirely leave the subjectof me-
chanicalsitepreparation,I would like to makejust
a couple of additional points.With respectto the
Bradford Watershedstudy, I would like to point
out that the “control” usedin the studywas the
pretreatmentvegetation,and th~ pretreatmentveg-
etationwasa slash-longleafpine standthathadnot
beenburnedin somethinglike 50 years.It is obvi-
ousthatundertheseconditionstheunderstoryspe-
ciesdiversity would be much lower than it would
be in a longleafpine forestproperlymanagedwith
frequentlow-intensityburning.Thus the increase
in speciesdiversity shownby thisstudyfollowing
mechanicalsite-prepprobablywould havebeen
nmchlessobviousif thecomparisonhadbeenwith
a frequentlyburnedforestwith truly intactground
covervegetation.

Theotherpoint I wantedto makeis to empha-
sizethat therereally is an importanteffectof me-
chanical site preparation, in addition to just
increasingweedyspecies,and that is the effectof
mechanicalsite-prepon the compositionof the
dominantgrasses.Kenhassuggestedthat in some
of thestudieshehaslooked at thatsomeof the less
intensivetreatmentsmay not substantiallyimpact
wiregrassin the long run. 1 think that the jury is
still out on that,but I alsothink wehaveto remem-
ber that if I am correctnone of thesestudiesin-
volved repeateddisturbancesto thegroundcover.
Eventhoughwiregrassmayrecoversomewhatfol-
lowing asingledisturbance,probablyas a result of
regrowthof the surviving plants,it will inevitably
beeliminatedby repeateddisturbancesunlessit is
capableof reproducingand establishingnew
plants. And I think that growing seasonburning
may be the key to sexualreproductionand long-
term ability of wiregrassto reco{rer following re-
peatedmechanicalsitepreparationtreatments.

Before leaving this questionI alsowantedto
show you theresultsof somestudiesotherthan the
onethat Ken describedin his poster.Here,for ex-
ample,aresomedataadaptedfrom an earlystudy
by Schultz(1976)showingfrequencyof occurrence
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of variousspeciesof dominantgrassesalong a line
transect(Fig. 1). Thecontrol wasanuntreatedsite,
and a variety of treatmentswereapplied to other
sitesrangingfrom burning,a low intensitydistur-
bance,to discing,a veryseveremechanicaldistur-
bance.You can seefrom the top graph that there
was a consistentdecline in the frequencyof
wiregrassfollowing themorehighintensitydistur-
bances.From the bottomgraph you can also see
that thisdeclinein wiregrasswascompensatedfor

or Dicliantlzcliums as they are usually referred to
nowadays.TheseDichanlhdiuin speciesdo occur
frequently in naturalwiregrasscommunities,as
DonnaandI know from our work at theSt. Marks
NationalWildlife Refuge.But the sortof largein-
creasein dominanceshown by thesespeciesfol-
lowing mechanicalsite-prepis wholly different
from the situationin any natural longleafpine sa-
vanna.

(~) BEFORE TREATUFN?

AFTER ThEATMENT

Li] z~v’.
SPOROBOLUS CURTISII

LILIZ~w
ANOROPOGON SPP.

DICHANTHELIUM SPP.

~.LEzaLi~
LI~.EJJJ

BURN
BURN DISK
DISK BED

CONTROL BURN

Figure 1. Effects of various silvicultural treatments on cover
of dominant grasses along a line transect (adapted from
Schultze 1976).

To conclude, let us briefly look at the data
Schultz (1976) collected on two other dominant
grassspecies.lii the caseof the bluestemgrasses
(i.e. Andropogonspp.)Schultzfound relativelylittle
differencebetweenthecontrolsandtheintensively
site-preparedplots.Of course,he did notseparate
out thedifferentspeciesof bluestems,andweneed
to rememberthat this is a largeanddiversegenus
which containsspecieswith a rangeof character-
istics. Nevertheless;-the existingdata-do not mdi-

1~ru~ np~tivp effect of mechanicalsite

preparationon grassesin thisgenus.However,this
was not true of Sporoboluscurtisii, anotherdomi-
nantgrassin theundisturbedsavanna.In this case,
Schultz’s (1976)data indicateda largeshort-term
decline,thoughperhapstherewassomelong-term
tendencytowardsrecoveryof this species.I have
someother illustrationsthat I wantedtoshowyou,
but I am notgoing to be ableto do sobecausewe
arerunningoutof time(seee.g.,Table2 for another
indicationof the largenegativeeffectof mechnical
site prep on wiregrass).However, I did want to
makesurethateveryoneunderstoodthatoneof the
major effectsof mechanicalsite-preparationis to
alter the compositionof the dominantunderstory
grassesin longleafpine forests.

From now on, 1 would like to askeveryoneto
bebriefin their commentson subsequentissues.

Neal, would you like to tell ussomething
about your work with chemical sitepreparation
treatmentsandwhat you havefound themajoref-
fectsof theseto be?

NealWiikins:

I think a lot of peoplehavephobiasabout
chemicalsitepreparationbecauseit is uglier than
mechanicalsite preparationfrom the aesthetic
point of view, at leastto the generalpublic.Some
of the public seemto preferthe mostdestructive
mechanicalmethods,like windrows,becausethey
seemneaterandmoreorganized.Asitewhich has
beenchemically treatedoftenlooks like a nuclear
winter directly thereafter.But I think this sort of
appearanceis misleading.Contrary to what Joan
told you about the philosophy of chemicalsite-
preparation,most treatmentsarenot designedto
kill all plants. They are designedto be selective,
andthe newestonesareactuallydesignedto bea
kind of smart bomb, if I canborrow a termfrom
therecentwar.Anotherway to think aboutit is that
they aredesignedto funnel site resourcesinto se-
lectedplants.Certainly,theseincludethepinetrees
thatwe would like to regenerate,but, someof the
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most widely-used chemicalsalso seemto have
somepositiveattributesfor other(i.e. non-timber)
speciesthat we are interestedin maintainingin
longleafpine ecosystems.I’m sureit wasnot en-
tirely by design,butchemicalssuchasHexazinone
(which goesby the tradenameof Velpar) seemto
control oaksandotherwoodyspecieson drier sites
withoutharmingwiregrassanda numberof other
common herbaceousplants. Oaks and othersus-
ceptible woody speciessuch as sweetgumand
grapeareof-coursethe .~...... ~r’~”~ that--aire--pres-
cr~ly ox’erlv abundantasa result of fire suppres-
sion. In addition to wiregrass,resistantspecies
includeZinnia purnila,our only nativecycad,Caro-
lina jessamine,Sinilaxspp.,andall the Vacciniurns.
In someof our work we havefound that someof
theseresistantspeciesappearactually to be re-
leased(i.e. to show anincreasein growth) follow-
ing application of hexazinoneat certain rates.
About five generaof legumesthat arenativeto the
longleafpine ecosystemare also released,includ-
ing Cnssias,Lespedezas,Galactiasand Centrosernn.
Otherspecieswhich seemto respondfavorablyto
applicationof hexazinoneincludeour mostcom-
mon Baptism (I’m not sureaboutthe endangered
one), thespurges,the Tragias, the Stillingins, and a
few composites.Unfortunately,mostof therosette
forming compositesseemto be inhibited by this
particularchemical.

On wet sitesthemostcommonlyusedchemi-
cal is Imazapyr,which someof you wiii recognize
as ArsenalTM.Not enoughinformationis available

.,..,-,,--.,,,.-,--nrp nor

on this chemical,becauseit is still quite new. We
don’t yet know the plant responsesand we may
not be ableto find out becauseherbicidestudies
are kind of goingoutof vogue.Of course,thereare
lots of otherquestionswe still needanswersto,
evenfor well establishedchemicals.Virtually noth-
ing is known abouteffectsonreptiles,amphibians,
arthropodsor ecosystemprocesseslike nutrient
cycling. I will say, though, that in my opinion
chemicaltreatmentsdo haveapotentialusein site
preparation ~ -it,

afraid to learnthe characteristicsot the chemicals
andhowdifferentspeoe~r~aVoriuniui~

Wecanalreadypredictwith somecertaintyhow a
particular chemicalwill alter the vegetationat a
site, andwe know that if weapply thechemicalat
different ratesor in different seasonswe will get
different results.Chemicalsite preparationis not
a naturalecosystemprocesslik~fire is, but it is a
tool which wecanlearntouse.In fact,wecaneven
usechemicalsitepreparationalongwith fire to fur-
therstimulatesomeof thecharacteristicspeciesof
thelongleafpine ecosystem.

Jeff Glitzenstein:

Beforewe getto the concludingsuggestionsI
wantedto touchjust briefly on oneotherof my dis-
cussiontopicsthat I think isparticularlyimportant,
and that is theeffect of currentsilvicultural prac-
rices on rare and endangaitdspzie~. zy~-~ all
that needsto bedonehereis to emphasizethat not

Table 2. Understory vegetation frequency of occurrence (0-2 meters) in 9-year old site prepared slash pine plantations, Hamilton
County, Florida. All differences among treatmentsare highly significant

SitePreparationIntensity*

Species - Low Medium High

Wiregrass
Broomsedge
Fringe-leafpaspalum
Dwarf Live oak
Saw-palmetto

‘Adapted from White, [.0.,L. 0. Harris, JE. Johnston, and D.G. Milchunas. 1976. Impact of site preparation on flatwoods wildlife habitat. Pp.
347-353. In Proceedings of the Twenty-ninth Annual Conterence, Southeastern Association of Game and Fish Commissioners. Oct. 12-15,
1975, St. Louis, Missouri.

Percenthits

80.2
4.5
0.2
8.5

68.5

12.2
13.6
3.9
1.2

23.4

2.8
8.6
1.0
3.5

13.8
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much is known about this topic, and this applies
to virtually all typesof silviculturalactivities. How-
ever, to try to get at leasta preliminary answerto
this question,I attemptedmoreor lesssystemati-
cally to work through the veryusefullist compiled
by Hardin andWhite (1989)of rareandlocal plants
of the longleafpine forestto seeif any of the pub-
lished studiesprovided any information at all
abouteffectsof silv~culturalpracticeson thesespe-
cies. As far as I could tell, therewasn’t much.The
oneexamplethat I did find wasfor Kafmia Iiirsiita,
a small shrubwhich is really not all that rare,but
it did makeit onto Dennis’ andDeborah’slist. Ac-
cordingto onestudy(Mooreet al. 1982),thisshrub
declinedsignificantly in abundancefollowing me-
chanicalsitepreparation.Thisis really notall that
surprising since mechanicalsitepreparationwas
developedspecifically toreducecompetitionfrom
woody plantsand Kalniia hirsmila would be ex-
pectedto respondin much the samewayasmost
othershrubsto thesetreatments.

Joan,would you like to makesomecomments
on theeffectson rarespecies?

JoanWalker:

Justto say that wedon’t know verymuchspe-
cifically about the effectson rare plantsof either
mechanicalor chemicaltreatments.A lot of thein-
formation that I haveseenhasbeensort of anec-
dotal. Fairly recently,we have instituted on the
National Forestsin Floridaa betterway of track-
ing locationsof rareplantsand theeffectsof silvi-
cultural treatmentson them. Forseveralyearsnow
we havevisited sitesprior to scheduledsilvicul-
tural activities,andthisyearwe decidedto goback
afterwardstc seehow our measuresof abundance
hadchangedas a resultof thetreatments.Our first
yearof datacollection-,wasnot really targetedfor
monitoring,it wastargetedfor survey,sowe have
mostly descriptivepopulation information rather
thanspecificnumbers.What wehavefound out is
sortof unsettlingto a plantecologist.I haveto say
that,yes, in the NationalForestsin Florida, 1 have
seenMacbrideagrowingand flowering on the top
of bedsand whenwe go out and do surveysfor
Justicia we find it thriving on roadsidesandon the
edgesof log-loading platforms. We havea fair
numberof rareplantsthat do havecharacteristics
that allow them to takeadvantageof releasefrom
competitionor to takeadvantageof disturbedsites,
and I think bothfactorsmaybeinvolved.

At this point in time we do not havethe in-
formation to tell us specifically about how most

rarespeciesrespondto differentsilvicultural treat-
ments,but 1 guesswe are in a positionon public
lands to start collecting that kind of information,
and I think we will find out that theeffectswill be
variable.In the interim, weneedto decidehow to
managethe land in the bestor mostconservative
way without all the information we need.1 think
we needto resistthe pressurefrom thosewho say:
if you really don’t know that what I am doing is
bad,why don’t you let mego on doingit until you
find out.That is a reallyhardpositionto puta bota-
nist in, and we can’t say that somethingis OK
whenit may not be OK. ln theForestService,our
specificmanagementrequirementis w managejor
viable populationsof rareplantson the manage-
ment unit, which in this caseis the NationalFor-
ests in Florida. The definition of a viable
populationisa very stickyissue,andthat is some-
thing we needto wrestlewith alongwith theques-
tion of how to determine the effects of any
managementtechnique,includingsitepreparation.

Bruce Means:

Rareanimalsusuallygetshort-shriftin discus-
sions of this sort, just becausethereis not much
knowledgeavailableabout them. There arecer-
tainly a numberof speciesof rareanimalsthrough-
out the CoastalPlain that could be affectedby the
sortsof activitieswehavebeentalking about;a few
which cometo mindare theflatwoodssalamander,
tiger salamander,striped newi, dud pine barrens
tree frog. All thesespeciesare dependenton
wiregrass-dominatedenvironments. Around the
world,amphibianspeciesarethoughttobedeclin-
ing andtherehavebeenseveralinternationalcon-
ferenceson thissubject.However,mostof whatwe
know about amphibian populationsrelates to
breedingpond situationsandwe really knowvery
little about their adult life history and ecology.In
the caseof thosespeciesthat live in the very rich
groundcover dominatedlongleafpine communi-
ties,it could well be thatsomeof theseanimalsare
decliningbecausetheir terrestrialhabitat is declin-
ing. Thisneedsstudy.

Jeff Glitzenstein:

Relatively shortlywe will needto makesome
concludingstatementsandthenwewill openit up
to questionsfrom theaudience.It is becomingob-
vious that we arenot going to get aroundto dis-
cussinga numberof thequestionson my list, but
perhapsall we needto do is to reiteratethat there
is just notmuch information availableaboutmany
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of thesetopics.Joanhas remindedme to empha-
sizeagain that the later stagesin standdevelop-
ment may be just as importantfor maintaininga
high diversity of groundcoverspeciesaswhatever
happensduring the sitepreparationandstandes-
tablishmentphases.Insuringadequatespacingof
pknted trees,proper thinningof thecanop~~using
fire during the processof standmaturation,all of
thesefactorsmaybecritical to maintainingthena-
tive groundcovervegetation.

P4ote: At this ~Oflii i;dL j~- ~ ~

panelmemberto makea briefconcludingstatementin—
chiding reewumeudationsfor thef~ r lure. Theseconclud-
ing statementsare pr~’sentedbelow, beginningwith the
statement by Dr. Means.

BruceMeans:

I guesswe areall realizing that this topic is
sortof overwhelming.Eachof thesubheadingsthat
Jeffhas listed would be worthy of an all day con-
ference.I would like to respondto all of theseis-
suesbut,we really can’t in the short time thatwe
have.I would like to sayonething, however,and
that is to remind everyonethat this is a fire ecol-
ogy conferenceand that fire is oneof the main
themesof this symposium.It is very important to
realizethat many groundcoverplantsrequirefire
at certain~e~sonsto st~ L~E fl’~ri,~~ ~ tin-
lessthey canspreadvegetatively,they aresimply
not going to reproduceunlessthereis a fire at the
properseason.Regardlessof thetype of siteprepa-
ration, wemight as well forgetaboutre-establish-
ing theseplants, even if some are left after the
treatment,unlesswe integratea proper seasonal
burning regimeinto thesilvicultural schedule.

Neal Wilkins:

I think we are ignoring private lands. Eighty
five percentof thelandsthat havepotential for re-
storingat leastsomeof thefunctionsof the longleaf
pineecosystemareprivately owned.About 200,00(1
acresof this land is being regeneratedevery year,
andthat meansthatwearestartingoverwith more
or lessa cleanslate.I think it is veryimportantthat
we interactwith silviculturistswho aremaking de-
cisionsabouthow to regeneratetheselands.For-
estmanagementfor timberextractionwill probably
continuewell into the next centuryand we can
havea positive impact on how theselands are
managed.I don’t think we can afford to ignore
themsimply by lookingat public landsandthefew

small tracts that we considerapproximatelypris-
tine.

DennisHardin:

I agreewith a lot of what you just said,Neal.
I think therearemany of usin Florida that would
ratherseesilviculture continue,becauseif silvicul-
ture doesbecomeeconomicallynot feasiblefor
somereasonthe alternativecould beurbanor sub-
urban development,which is much worse.1 do
~ h—. -- ‘vp. t1-~t orivatetimberownersarego-

ing to haveto begin to realizethat justbecauseyou
own a pieceof land doesnot meanthat you can
do whateveryou want on it. Severallocalgovern-
mentsare trying to zoneout silviculture basedon
theirperceptionthat theair andwaterisbeingpoi-
sonedby chemicalsand the forestsarebeing torn
up and replacedwith plantations.So I think that
therehas to be someresolution of thesekinds of
problems.

On public lands we havethe obligation and
responsibilityto think in termsof decadesandcen-
turies,and this is thekind of perspectivewereally
needwhenwearemanagingpublic lands.We owe
it to our successorsto makesurethatall theparts
arestill therewhenthey getthe land,andoneway
to insurethis is to makesurethatall the processes,
like fire andhydrological processes,remainapart
of the system.If you take a speciesby speciesap-
proach thingsbecomea lot moreCOniusing,~
you maywind up havingpeopledragyou out into
the field throughacresandacresof blackberriesto
show you a clump of wiregrassthat survivedme-
chanicalsitepreparation.

JoanWalker:

My experiencein NationalForestplanninghas
mademe really awareof the sort of thoughtpro-
cessthat goeson and how decisionsare made
aboutwhat managementtechniquesor methodsto
apply to a particulararea.The first stepin thepro-
cessis to envisiona desiredfuture condition for
eacharea,andin thepastthedesiredcondition for
most forest land is to havea sustainedeconomic
and limber yield on that land. I think that as long
as this remainsthe primary objectivethereis not
that much we cando in thew~y of conservation.I
think thatwe need to be up front about the need
to identify different goals and agreeabout them,
anduntil wedo that wearegoingto hax’econflicts
abouthow and when to applycertaintools on the
ground.I think thereis a lot of room for using the

367



tools that havebeendevelopedin a silvicultural
context to achieveother managementgoals. We
needto get thepeoplewho aremanagingland and
the peoplewho are interestedin how the land is
being managedtoagreeaboutobjectivesandabout
a desiredfuturecondition for the land. lf we can
do that, it is probably not too difficult to find the
methodsto achievethoseobjectives.

Ken Outcalt:

toxicity studiesshow that direct problemsare
probablyminimizedandindirectproblemsarewhat
weneedtobe looking at.

Statement: I would like to give you all a quick
definition of silviculture. ln my opinion, you just
talkedabout intensivesilviculture which is a very
narrow part of what silviculture is about.My
definition is that silviculture is theartorscienceof
reproducing,growingandtendinga forestto meet
theneedsof thelandowner.I think if weremember

I think oneof the thingsweoften forgetis that someof thetalksfrom previousdaysthatwhatBill
silviculture is still moreof anart thana science,and boyertalKed about,wflat LeonNed talkedabout,
that it is often difficult to find a singlesimpleso- andwhat Tall Timbers is doing, all of theseare
lution for managingevery timber typeor habitat. different approachesto silviculture which do not
You simply can’t say that fire is always the best involveintensivesitepreparation.ThisisnOtreally
method,or herbicides,or anyothermethod.1 think whatsilviculture is all about.
we all needto keepin mind as resourcemanagers
thatall prescriptionsfor silvicultural methodsneed
to be on a site-specificbasis,andwe needto look
at all thefactorsinvolved on thatparticularsiteand
usewhat is appropriateto that area.

This concludesthe paneldiscussion.The fol-
lowing arequestionsthat wereaskedby the audi-
ence(or statementsmadein responseto a point of
view expressedby a panelist)during or after the
discussionandthe answersprovidedby the pan-
elists.Due to lack of space,it wasnecessaryto edit
theseratherseverelyto focuson themain point of
thequestionandanswer.

Glitzenstein:We wholeheartedlyagreewith you,
but wouldn’t you agree that the intensive
silviculturalmethodsaretheonesthatarepresently
themostwidely usedthroughoutthesoutheastern
United States?

Answer:No, I don’t think so, notanymore.

Questionfor BruceMeans:Dr. Means,youcriticized
the planting of off-site sand pine on what was
formerly longleaf pine land. Don’t you think the
confrontationalattitudesof someecologistshave

- -— .------

thatwon’t berestrictedin thefuture?

Question for Neal Wilkins: Did you saythat for the
mostpart you don’t havedataon the effects of
herbicides on arthropodsand invertebrates?

Answer:Yes,by and largethat is true.

Questionfor Wilkins: I guessthis is an ethical
question.Do you think it is ethical to usecertain
chemicalsin theabsenceof anyinformationonhow
theyinfluencetherestof thebiota.

Answer:I think we needto do the experimentsto
find outwhat thoseinfluencesare.

Q: Would you advocatethat peoplenot use the
chemical until researchprovides us with more
information?

A:I don’t thinkthat is veryrealistic.Thesechemicals
arevery activelymarketed.Environmentalfateand

Answer:My answeris emphatically:no! I don’t
think that is themain reasonwhy privateindustry
is plantingsandpine. I do knowof somecases,and
I won’t name them, where privateindustryhas
gottena little antsyaboutplantinglongleafbecause
of itsassociationwith thered-cockadedwoodpecker
andthe possibility that maybelongleafpineitself
would becomeendangered.Neverthelessthis
should not keeppeoplewho havean interestin
conservinglongleafpine andits associatedspecies
fromspeakingout,or, for heavenssake,wewill lose
it all anyway.

Q: Don’t you think it would bebetterto work with
thesepeople(i.e., the timber industry) thanjust to
criticize.

A: If that is directedto me personally,I would be
happyto work with anyonein decidingwhat tl~e
bestspeciesis to plant on anygivensite.
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Thefollowing are written commentssubmittedby Ken
Outcalt and Dale Wade subseqL~entto the panel
discussion.

Ken Outcalt:

The consensusof theconferenceparticipants
wasthat managementof longleafcommunitieson
public landsshould be donein wayswhich will
protecttheintegrityof theentirecommunity.It was
~ agreedthat this meansemploying fire to ac-

complish silvicultural objectiveswheneverand
whereverpossible.However,1 believemechanical
methodsof sitepreparationare still going to be
used,especiallyon industriallands.Thereforeit is
important to know the effectsof differentsilvicul-
tural systemson plant communities.My research
hasbeenlargelyconfinedto sandhillsitesandthe
following discussionrefers to thesesitesonly
(OutcaltandLewis 1990).1 haveusedwiregrassto
assessimpact,becauseof its key role in this com-
munity type.

Wiregrassmortality from mechanicalsite
preparationis directly tied to soil disturbance.Re-
searchplotson theChipolaExperimentalForestin
the panhandleof Florida show a largedeclinein
wiregrassfrom rootraking and other systems
wherewindrows or pilesaremade.Doublechop-
ping or doublediscingalso causelots of soil dis-
turbanceandsubsequentwiregras~u~criaiity. A
single passwith a doubledrum chopperwill kill
about 50% of the wiregrass.I havefound this on
researchplotsandon operationallevel treatments.
However,if a smallersingledrumchopperweigh-
ing approximately1.5 tonsis used,wiregrassmor-
tality canbekept to 0 to 5 percent.This is because
the oak stemsprovide a sort of cushion for the
roller which limits its penetrationinto thesoil.The
choppingis doneto knock down hardwoodsand
facilitatesubsequentburning.The burning is de-
layeduntil hardwoodshavesproutedto increase
overallmortality. This methodreducescompetition
sufficiently to establishlongleafseedlings.Sincethe
wiregrassis maintained,anyhardwoodsproutsre-
mainingcan be controlled by prescribedburning.
This systemis well-suited to sites that havenot
beenburnedfor a long period and thereforecon-
tam aheavycoverof scruboaks.

Therewassomequestionasto the validity of
the conclusionsreachedby comparingthe single
drum choptreatmentdiscussedabovewith a treat-
ment of burning during the first weekin October.
I do notbelievethishasanyimpact. While it is true
that a much greaterincreasein wiregrasscover

could haveresultedfrom a growing seasonburn,
this effect would havedisappearedafter the long
period of no burning, it wasalso suggestedthis
lackof burning sinceestablishmentmadeit diffi-
cult to comparetreatments.It is true the level of
wiregrassis lessodall treatmentsbecauseof fire
exclusion,but sinceall treatmentshavethe same
averagecovertheyshouldrespondsimilarly to fire.
As notedby the scientistwho installed the study,
the chop treatment causedvery little if any
wiregrassmortality. Thisis the importantpoint.

DennisHardin:

I had no problemwith the dataor with com-
paring thetreatmentandcontrol. I did haveprob-
lemswith thebmad,generalconclusions.

DaleWade:

It is importantto pointout that theU.S.F.S.has
recentlyundergonesomeimportantchangesin di-
rectionwith respectto its managementof longleaf
pine forests.Forexample,considerableeffort was
expendedto comeup with an EIS documentfor
Region8. This effort involved an in-depth analy-
sisof aboutsevendifferentalternativesfor manag-
ing NationalForestlands.The decisionwasrnadc
to emphasizefire anddecreasetheuseof mechani-
calmethodswhenregeneratingstands.

Therearealsosomeindicationsthat theuseof
mechanicalsiteprep maydecreaseon privatein-
dustrial lands.A lot will dependon equipment
costsand tax incentiveswhich helpto defer these
costs.Aerial methodsof applying herbicidesand
fire may favor thesemethodsover mechanicalsite
prep which is fuel intensive.Due to the past use
of intensivesitepreparation,manystandsmay al-
readybealteredto thepoint wheresubsequentro-
tationsmaybeestablishedwithout the furtheruse
of theseintensivemethods.Bedding,for example,
is not a ubiquitouspracticeanymore.Lessplant-
ing of off-site speciesmay also lead to a reduced
requirementfor intensivesitepreparation.A num-
berof thesefactorshavealreadyled to a much re-
ducedacreageof mechanicalsite preparationon
someindustrylands.

A very emotional issuewith many private
landowners is the possibility that longleafpine
may be legally designatedas an endangeredand
threatenedecosystemleadingto a banon further
cutting. Just the specterof this scenariomay be
enoughto causeindustryto plantotherspeciesbe-
sideslongleaf.
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